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precompensation circuit with the inverted matrices H'^(§), the precompensation circuit 
sequentially calculating the products H'^(fj)*S(fj). 

16. (Currently Amended) A far-end crosstalk canceling circuit for a data 
transmission system comprising a precompensation circuit multiplying, before transmission, a 
vector S = (Si), i = 1 to n, by a precompensation matrix such that the matrix product H*M is 
diagonal, H being a transfer matrix of a plurality of transmission channels defined by R = H*S, 
where R = (Ri), i = 1 to n, is the vector of the digital transmission symbols Ri respectively 
received by a modem; and 

a data transmission system comprising a plurality of line termination modems 
transmitting discrete multitone symbols Si to corresponding network termination modems over n 
transmission channels, comprising: 

a far-end crosstalk canceling circuh, canceling far-end crosstalk at the network 
termination side of said system; and 

a line termination far-end crosstalk canceling circuit canceling far-end crosstalk at the 
line termination side of said system by estimating [[the]] an inverse of the transfer matrix H'^p of 
the plurality of the transmission channels in [[the]] m upstream direction, said line termination 
far-end crosstalk canceling circuit supplying [[the]] a storage circuit of said far-end crosstalk 
canceling circuit with H= H'^up- 

1 7. (Previously Presented) A data transmission system comprising a plurality of line 
termination modems transmitting discrete multitone symbols Si to corresponding network 
termination modems over n transmission channels, comprising: 

a far-end crosstalk canceling circuit according to claim 15 canceling far-end crosstalk at 
the network termination side of said system; and 

a line termination far-end crosstalk canceling circuit canceling far-end crosstalk at the 
line termination side of said system by estimating the inverse of the transfer matrices H'^up(fj) of 
the plurality of transmission charmels in the upstream direction at tone fj, said line termination 
far-end crosstalk canceling circuit supplying the storage circuit of said far-end crosstalk 
canceling circuit with H(f]) = H'^p(fj). 
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means 530, a modulo N counter 522 and has no equalizer. It is assumed that the NT side is 
provided with a sequence controller synchronized with the controller 34' and having the 

same sequence pattern. 

The updating means 530 receives a value jO from the modulo N counter 522 clocked 
by CKt and the signal Ckin delayed by delay 531. In updating/transmitting mode, the 
updating means 530 extracts on a rising edge of Ckin the component at frequency jO of the 
received DMT symbol output by the FFT block 514. The updating means 530 compares the 
coefficient Hioi(fjO) with the last coefficient HUm previously obtained. If the absolute 
value of the difference is greater than a given threshold ThjO, which in general is a fiinction 
of frequency fjO, the new coefficient is appended to a header and transmitted via multiplexer 

520 to the LT modem Mi. 

Turning back to figure 3B, similarly to the first embodiment, the columns of the 
matrices H(fj) can also be directly provided by an external LT-FEXT canceller as shown in 
figure 6. With the assumption of intra-frequency FEXT the LT-FEXT canceller has a 
simpUfied structure. In such an instance, as disclosed in the above cited copending 
application, the LT-FEXT canceller estimates the matrices Hu'^fj) for j = 1 to N. These 
matrices can be used as the precompensating matrices H(Q). 

Having thus described at least one illustrative embodiment of the invention, various 
alterations, modifications, and improvements will readily occur to those skilled in the art. 
Such alterations, modifications, and improvements are intended to be within the spirit and 
scope of the invention. Accordingly, the foregoing description is by way of example only 
and is not intended as limiting. The invention is limited only as defined in the following 
claims and the equivalents thereto. 
What is claimed is: 



